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In this article was analyzing the efficiency of the combined solar collector for heating
buildings. This enhances the efficiency of solar system by increasing the area of the absor ption
of solar energy. There are describes the results of the research on solar radiation input on a
combined solar collector.

Key words: combined solar collector, solar radiation, solar heating supply.

IIpoananizoBano edeKTMBHICTH BUKOPHCTAHHSA KOMOIHOBAHOI'0 COHSIYHOTO KOJIEKTOpA /I
TenJonocrayanHsa OyaiBesb. Bin 3a0e3neuye minBuienHs eeKTUBHOCTI rejiocucreMu 3a paxy-
HOK 30UIbllIeHHSl TUIOINi MOIJMHAHHA COHAYHOI eHeprii. OmucaHo pe3yJbTaTH AOCIIKEHb
HAJIXOMKEeHHsI COHTYHOI0 BUIIPOMIHIOBAHHA HA KOMOiHOBaHMIi COHAYHMII KOJIEKTOP.

KarouoBi cjoBa: KoMOiHOBaHMIiT COHSIYHUHA KOJIEKTOP, COHSIYHE BHUIPOMiHIOBAHHS,
rejiocucreMa.

Introduction

The issues related to the future ways of energy development escalate more and more every year. On
the one hand, the population growth, the desire to improve the living standards of people dictate the
expediency of accumulation of energy capacity, moreover, on gigantic rates, on the other hand, the
environmental problems arising, exhaustion of natural sources of raw materials, and, above al, oil and gas,
require more economic and efficient use of the energy obtained. Fuel and energy resources become more
expensive every year both for theindustry, and for the population.

Therefore there is a need to implement complex measures on the use of new alternative energy
sources. The solution of this problem requires significant changes in the global energy balance. An
aternative in this field is the use energy of the sun. It is completely free for the mankind and givento usin
virtually unlimited quantities.

Formulation of the problem

Using solar energy is sufficiently promising to improve the environmental situation, reducing costs
of fossil fuels, and for domestic and process needs. The annual amount of solar energy by almost 15 000
times higher than the needs of the world's population. To date, it is important to improve and develop new
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solar callectors, which would have reduced the cost of the heat supply system and improve its efficiency.
Therefore, the proposed use of combined solar collector, a feature of which is that the solar tubes situated
over the solar energy absorber and solar energy absorber performed corrugated.

Presentation of the basic material

The experimental setup consists of combined solar collector, accumulator box, source of radiation
and measuring devices. The experimental setup is shown onfig. 1.

The tasks was to improve the flat solar collector. This is done because the solar energy absorber is
made corrugated and solar tubes located above it. This enhances the efficiency of solar system by
increasing the area of the absorption of solar energy.

)‘L\\
= e

Fig.1. Chart of the experimental unit: 1 —combined solar collector; 2 —accumulator box;
3 —mercury thermometer; 4 —source of radiation; 5 — reverse pipeline; 6 — supply pipeline; 7 — output pipe;
8 —pipe drain coolant; 9 —air exit valve; 10 —insulating layer.

Sunlight falls on the solar energy absorber and tube for coolant. The result of this is heating. Due to
the temperature difference and density difference, the circulation of the coolant is created in the area of
input and output sockets created by. The heated coolant through the supply pipeline 6 is supplied into
accumulator box of hot water 2. The heated water through the pipe 7 is supplied to the consumer. The
cooled coolant return by pipe 5 returns to the combined solar collector 1 and heated. Descent of water from
the accumulator box occurs by a tube 8. Air outlet — occurs by air exit valve 9. The insulating layer 6
which is placed under the bottom cover reduces the heat loss. Placing a mirroring ray layer under solar
energy absorber makes possible to increase the efficiency of solar radiation, part of which was held by
solar energy absorber. Mirroring ray material reflects sunlight back to solar energy absorber. Resulting of
thisisthat solar energy absorber absorbed almost all solar radiation that reaches the solar collector.

The intensity of the flow of the energy emanated by the source was measured by an actinometer. The
temperature of the heat carrier was measured at three points of the system (at the outlet of the combined
solar collector, at the combined solar collector inlet and in the accumulator box) by the mercury
thermometer. Environment air temperature and its speed was measured by the thermoelectric generator
anemometer TESTO 405 - V1.

We made up the three-factor planning matrix with the factorsinteraction. As the factors we chose:

- azimuthal angle of turning of the combined solar collector, o, [30; 90];
- theangle of slope of the combined solar collector, °, [30; 90];
- theheat flow intencity, W/n, [300; 900].
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The optimization parameter was the efficiency coefficient of solar system K,,. It is defined by the
formula:
Ke(b = Q/(Qnau F) (1)
where, O — Heat energy which was accumulated in the accumulator box, W; O,,, — amount of
radiant heat, source radiated per unit surface solar energy absorber of solar collector at the same time, W;
F — area of solar collector, m>.
Heat energy which was accumulated in the accumulator box, was determined by the formula:

Q =m-c- (tpox — tvn)> (2)

where, m — mass of coolant in the accumulator box , kg; ¢ — specific heat offluid, J/(kg-K); #pox, tyi—
coolant temperatures in the accumulator box and inlet of the solar collector, K.

Table 1
Matrix of experimental design
No Xo Xy X2 X3 XX X1X3 XoX3 X1X2oX3 Kezj}
1 + - - - + + + - 0,53
2 + + - - - - + + 0,64
3 + - + - - + - + 0,75
4 + + + - + - - - 0,96
5 + - - + + - - + 0,25
6 + + - + - + - - 0,32
7 + - + + - - + - 0,36
8 + + + + + + + + 0,43

We get the following equation of regression on the basis of the data in table 1:
Kep = 0,53 + 0,058%; + 0,095%, — 0,19x3 + 0,040x,x3 3)
After analyzing the coefficients of regression equations, we can conclude that the greatest impact on
the efficiency of the combined solar collector is the intensity of heat flow /;, and angle of solar collector S
and the azimuthal angle of the collector a not significantly affected.
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Fig.2.Results of the experimental research
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On the basis of the results of experimental research we have built the nomogram (fig. 2) of
dependency of azimuthal angle of turning of the solar collector a, angle of rotation of the solar collector £,
the intensity of the heat flow 7, and the efficiency coefficient K.

From the nomogram (fig. 2) we see that the efficiency of combined solar collector at the change of
thefall angle « and S from 90° to 30° falls on 43%.

An insignificant fall of the solar collector efficiency will be at the change of the fall angle of solar
radiation.

Conclusion

The research showed the high efficiency of the combined solar collector, that allows to talk about
its wide use in the systems of solar heat supply. The efficiency coefficient K, at theintensity of the heat
flow of 7, = 300 W/m? changes from 0,96 to 0,53, which means the ability to catch radiation efficiently at
different deviations of fall angles of the heat flow from 90°.
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The article presents recommendations for technical solutions and safe volumes transfer
applicable boiler housesto solid fuel.

Key words: solid fuel, environmental air, pollutants.

HaBeneHno pexoMenaamii mo10 TeXHiYHUX pillleHb Ta 0e3MeYHUX 00CSTIB NMepeBeIeHHsI
JAiI0YHX KOTeJIeHb HA TBeP/e NMAJINBO.

Kuro4oBi cjioBa: TBepie naauBo, HABKOJMIIHE NOBITPs, 3a0py/AHIOIOYi PeYOBUHM.

Raising the question
Recently, Ukraine puts a lot of efforts on economy natural gas. One such event is the transfer of
municipal boiler houses from natural gas to solid fuel.
However, the impact of such an event on environment requires research and careful analysis. Thus
the aim of the article is to outline the main issues that arise from the translation of the existing gas boiler
houses for solid fuels.
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